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The general biological and from the judicial chemical
point of view equally interesting question of the bacterial
reduction of phosphoric acid isfstill considered contro-

-versial . in view of our present knowledge.
-Spieckermannl)lin the Lafarian Handbook,.Kobertz) in his
T?xtbook of Intoxication, Kruse:"J in his General Microbology
_C$ﬁch in referring to this question as still open. Anyone
wﬂo examines the original papers will find a number of posi-
tive statements to be in crass contrast to a sequence of ab-
solutely negative results.

Thélfirst statements about the appearance of volatiie._
phospho;:§ompounds during processes of putrefaction stem
from Selmia), who verified that during siow decomposition
of egg white and egg yolk, a volatile compound appears, .
which is not identical with hydrogen phosphide and which

.when dissolved in a silver solution yields a brown pre-
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~cipitate., In extensive and elaborate experiments conduct-

“ . -~ .
ed by Gautier and Etards), who performed an analysis of

] the‘gases originating durihg decay, the predictable presence
“1 of traces of hydrogen phosphide during putrefection of beef.

_ _and fish was noticed and these traces were found as soon as

the 1n1t131 decomposition gave way to a stinking putre-

_factzon.  Statements regarding the technique of verlflcation

however, are missing in this paper. Barbieriﬁ) as well, re-

'pofted positive results when fermenting brain pulp with

yeast at. 38° to 45° and allegedly encountering after only

- a few hours considerable amounts of hydrogen phosphide.

Among German authors Marpmann7) was the first to describe

the presence of volatile phosphoric compounds durzng decay
 of cheese and during the culture of various bacterla among

- others the tubercle bacillus and cholera v1br1o, in mediums

contalnzng phosphoric acid under anaerobic cond1t10ns. ‘The
fmr reach:ng conclusions which he developed as a result of

tﬂese dlscover1es may very well have contributed to the fact

that hlS statements have been disregarded even in those places

where observatlon and technique are considered faultless.
St1ch8) -as well, ver1f1ed the occurrence of Vanlshlng phos-
phor comblnatlons during the putrefaction at 37° of pulp
made from organs accompanied by sodium alkaline reaction

in the petrld gases, However he was not successful in. ob-_'
ta1n1ng th1s evidence with inoculation of various egg whlte

N P SRt

bod1es Wlth bacterlum coli and rotting pancrea f1u1d
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_Stich?) could not state from what conditions the reduction
of the organically combined phosphoric acid was dependenf

- in each singular case. Also Krepsg) reported findings ana-
log to Stich after experimenting with brains in an advanced
rotting state. In view of the considerable importance |
attributed to this question particularly for forensic pur-
poses -- the generally used procedure of Blondlot-Dusart
would be measurably restricted in its application through
such findings if more frequently challenged -- there was °

no lack of investigations into these eonclusions. And the
numBer of ﬁuthors, who.published negative results exclusive-
1y, is not small. As early as 1862 Fresenius and Neubauerlo)
reported experimeﬁts{with-rotting pieces of intestines and
putrid blood which were treated with Magnesium-Ammonium
Phosphate, They were not succéssful in expelling with the 
‘aid of éarbonic acid at 60° to 70° a silver phosphidé form-
i%g gas, _Holléfreundll), in particular, objected to the
statements of Selmi, when he ébtained negative results with
horse brain§ exposed '"to the air'" for four weeks and in the
egg yolk which had been left !"in air'" at temperatures not

12) yho investigated the problem of

~exceeding 15°, Klett
_reduction through bacteria apd who cultivated them in cult-
ures tre;ted with sodium phosphite, likewise arrived at
negative results, He never did observe glowihg of the cult-
uré,‘which, as he expected, would stem from the phosﬁhor re-
13)

~gulting from the reduced phosphoric acid. Hallasz in-
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" Ehrenfeld and Kulka

'vestigéted the usefulﬁess_of the Blondlot-Dusart sample but

never could positively encounter it in animal organs which
had been left to rot in cool locations. It even turned out
to be negative in situations -in which phosphor had been add-

ed. Fischer14) too, who left his substrate, mostly potatoes,

“to rot for only a few days, in one experiment inoculated

with bacteria coli, never obtained volatile phosphor com-

pounds, . His short-lived experiments can hardly be evaluated

as decomposition experiments, Yokotels)

, who ocFupied him-
self exFlusively with this problem, rejected in advance all
experiments in which besides tin foil, lead foil as well had
been blackened. A number of seemingly positive findings were
explained by him as caused by the transfer of phosphor from
the rubber material into the present hydrobromic aC1d or to
be caused by the formation of 511121um dioxide » ammonia
molybdate. Only one experiment was conducted by him under
apaerob1c cond1t10ns and this one proved to be negative.

e 16)

F1na11y, more recently, Lemkes reports negat1ve results

in regard to a re-examination of the Blondlot-Dusart pro-
cedﬁéé by means of experlments conducted on human brains in
varlous stages of decomposition,

These contradictions and the concern in regard to the
Bl&ndlot-Dusart procedure, originating there1n motlvated

17) to modify it, whereby only the phos-~

_ phbric,?ésp, subphosphoric acid which was formed could be

proven-to'exist. ‘In the course of these investigations, ex-
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“the other hand, Kulka

‘-perlments at decomposition of rabbit organs were tried.
'_These organs were soaked in sodium phosphate, burled super-; .

'_If1c1a11y and left to rot for several months durlng the cold

season.- Investlgated subsequently by M1tscher11ch and
'

_Ehrenfeld Kulka, the conclusions proved to be negat1ve. IOn

18) was able to demonstrate w1thout any

doubt the presence of vanishing phosphor conbznat1ons in the-

'gases bubbllng up from the decay room of a sewage treatment
'.plant. In about 6 liters of gas phOSphor correSpondlng to

2. 1 magne51um pyrophosPhate was found. Anaerob1ca11y con-

1

' _ducted experlments, in which bac111us putrificus was cultx-

vated 1n .a pure culture at 37° in brains and egg yolk

'ylelded unquest1onab1y rapidly disappearing phosphor com-

pounds in the putrid gases.

WA survey of these statements. found in the 11terature

' y1e1ds numerous contradictions in both the posxt;ve and the

' negat1ve statements. In part the quest1on1ng is completely

m15d1rected but almost universally the objection can be

'ralsed dlsregardlng for the moment any obJectlons aga1nst

the methods used in obtaining the evidence, that the con-

I"\\

d1t10ns of the decomposition in the various, each other con-

F »

trad1ct1ng, papers were entirely different so that no pro
or con’ can be derived from them. |
Our 1mmed1ate motlvatlon in resuming this subJect can

be. found in a court ordered chemical exam1natlon whzch one

-of us Jo1nt1y with H., Jansch of the medical-chemical. 1nst1—

T

| tute performed It concerns a sudden death whereby the
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suspicion of a murder by poison could not be ruled out.,
Neither,thé history of the ailment nor the autopsy records
-offered even the faintest Starting point to assume phosphoric
poisbning. The examination according to Mitscherlich also
- turned out to be negative. The test according to Blondlot-
Dusart, however, yielded clearly positive results. In the
further.course of the iﬁvestigation the case was solved'as
_ arsenié.poisoning with unusually large amounts of the poison.
The positive resﬁlt of the Blondlot-Dusart test gave rise to
the idea, that we were dealing here wifh a bacterial reduction
of organically bound phosphorié'acid. In fact the parts of
the corpse had been 1lying for almost two weeks_in.the post
office during the most severe summer heat because of a false
mailing-address and were-in a state of extréme decomposition
when finally handed over, The-blood of the cadaver in partic-
ular which had been mailed in a bottle with f1tted stop and
was add1t1ona11y wrapped in parchment was in an extreme state
of decomposition and at opening of the bottle released under
pressure a gas with a stroag edor of hydrogen sulphide. The
'proof that in the case under consideration the result of the
Blondlot Dusart test could actually be affected by bacter1a1
feduCtion was supplied by experiments which we performed on
the blood of cattle. | |

Fresh blood from cattle was obtained at the slaughter
house and though not germ free was filled into sterile

fiasks 6f;200 ccm, capacity in portions of 150 ccm. and
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eachlflask inoculated with fiee drops of the blood drawn
- from the corpse., Two of the flasks were covered with layers -
of paraffin and one pair of paraffin covered flask and one
- pair of.uncovered flask kept in an incubator at 37° and 22°5
fespectively Alongside controls of non-inoculated cattle
blood were placed under identical conditions. Soon an in-
ten51vefgas formation developed in the anaerobically ma1n-

talned 1noculated flasks, however we refrained from examin-

ing the gases, At the end of 38 days at first fifty ccm,

: _ef the' anaerob1ca11y at 37° kept blood was worked on dlrect-

ly per Blondlot-Dusart. The zinc and the sulphuric acid
used for the formation of hydrogen had been tested and
.found to be perfect. The apparatus was placed in a dark
‘room. éban an appreciable dark brown precipitate formed in
the 311§er -nitrate receiver which was further processed in
typ:cal fashion after developing for two more weeks. Should

|
by chance hydrogen sulphide form, it would be captured by

aA attached tube by means of solid potassium and sodium
hydrox1de lime, There became clearly V151b1e an emerald

, green coloratlon of the cone of the hydorgen flame which
took on:an even more beautiful appearance when inserting a

' porcelaln dlSh The escaping gas evidenced the typical
'leeklsh odor of hydrogen phosphide, 'Jﬁst like the anaerobic
esample kept at 37°, the anaerobic sample kept at‘22°dalso

ev:denced a positive though weaker precipitate, The .

T
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"aerobically maintained samples and the controls, processed

in the same manner had completely negative results.

Therewith it was shown irreproachably that bacteria

under anaerobic conditions at suitable temperature are

capablé of reducing organically bound phosphoric acid

sufficiently so as to obtain a positive Glondlot-Dusart re-

action.” The manifold challenged positive statements of the

older literature were finding confirmation through our re-

 sults, <At the same time however the door was opened to

™ 1

déal‘wifh:the-entire problem in a systematic manner,

To further clarify the conditions of this reduction we
next set about to cultivate the bacteria found to be in the
putrid @ixture used. By means of aerobic cultivation.two_
strainE}%ere isolated, one of which was determined to be

strain L known as Proteus Zenckeri, the second strain M, which

liquified'gelatine, can be considered to belong to the Proteus

gﬁoup, githougﬁ it deviates in a few instances from the
tfpical Bécterium vulgare, A germ count led to the con-
clusion fﬁat under aerobic conditions it only grew three
times asfdensely'in blood as under exclusion of oxygen.
- .

Both strains, under conditions identical to those above,

were subjected to experiments performed on human or canine
1

blood dbtained by Venae punctio under-Sterile precautioﬁs.

ItSfreéﬁlt was completely negative. We can therefore state
for the. time being that the optional anaerobiants examined

by us are by themselves not capable for the_reductiqhiof 
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. phosphoric acid, We began experiments on the indispensable

- anaerobiants from our cultures, as well as with others with

known reduction capacity. The question of symbiotic coopera-

19) established during the reduction of

tion, which Kammerer
haematin to haematoporphyrin'by intestinal bacteria, shall
recelve apprOpr1ate attention. In view of the practical

1mp11cat10ns however we feel ourselves obligated to publ:sh

 1mmed1ate1y the ava:lable result of our effort.
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